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1020030003639 ^^ <a^>: 2003/12/12 

7}^^}ji, ^m^^ ^^^-^ ^91^. 

#^ci.^Vo^ ^>:^ ^^*><^ %^^^}s. #^§>^ ^^^J: #^^3. 01^01X]T3^, 

^5^>^ li^^^, ^1 1 tiv^ #^^j:ofl 145^- ^^^^ ^^^m 

^ :a.>a-^^ 13-^^^ ^>S-^J:<H1 ni-4.#^:^s] #^^4^ ^^€^1- 

^^^^ ja-a-J^jL-^l 44 ^^-^si #^^4s. ^^^^» ^^*> 

£ 1 

<?!<L>^^7l, #^tH4.,^^ ^s^, Ji^^-^ 
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{Operational amplifier} 

£ 1^ ^ ^^^^ ^^^^ >^i.^^i ^^lEolcf. 

100 : 110 : 1 ^1-^ f^^7l 

120 : cfl^l #^7l 121 : tfl^i:^ 

123 : ^1 2 ^^7l 130 : 

140 : 200 : -y^^^H^ 

210 : «c}-^ ^^^^ 220 : ^^J"^ 
230 : «J-^/^^ 
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<io> ^aV^ o.^ LCDCLiquid Crystal Display) •^'l-S-^V^^i ^^^^ Sl-^^-i- ^fl^^f^ t^^i 

<ii> PWMCPulse Width Modulation) ^J-^^l ^"^^ LCD ^fl^^ ^-f-^l^l^ ^ 

^#eflol 7l7lo1lA^o^ :E.5l-ol«.-g- ^a^^t^^V^ #^ ^11^<^1 <a^^ LCD 311^6^ 2^2\$\ ^ 

R. G, B<^1 ^'^^l^ ZLellol ^^(settle)^l^cl-. 
<i2> LCD* ^>-g-*m ^^1-511<^1 71711: #ofl^-l ^ol ^>b^£(resolution)'^l «11^5l^ 

z|z^o] ^}^^ ^el-oja. ^11^^ ^-a-*>fe LCD S-i^^^ LCD ^eflwl^ ^>^i-7l ^2] cl 

7l7l-i-^ s.e|-oiti.-g- ^^±7\^ m}^ ^£1- ^^s:>^1 ^-^H-S. :^e)-oia. ^^±7]■ 

§ ^^1 ^ ^IS^V^Cfl ^ c^ls^^ol o^Cl-. 

<i3> ne-^q- HS.^^ cl^^eflol 7l7l^ t!:^^^ <^^^ ^B^l:* hb1-€- ^^l^^^i^l-a^ 

LCD sfl^o] 121-^21 «fl>a-£oil «fl^*>^ ^'i-i-^ ^^«^>ji 9X^. =lb;\b.s. hs.^^ ci^#b^1 

ol 717H1 Af-g-il^ J^el-olH. ^^dt;^>-i-^, LCD S-M^IM- LCD €^11^1^ ^^^^-71 ^<^1 A>-g-s)^ 

<14> i:l^l-Bllol 7l7lo11 A>-g-S)^ :^e^-olti.-g- ^^^7.}S\ ^ 

-^^ O-S. ^^■l^'a-^ 7l§o.^ ^ lOV 15V Jl^^a- -S.^t!:T=l-. 

<15> olsl^V S.^ ^^^^ ^^^^^17] ^«flAi^ :E.el-ol«.-g- ol UBl-^ ^ 
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CMOS <^i-§-^m ^9X^. 

<17> ^ ^i^o^ ^21^ CMOS ^^^^ ol-§-5r><^ -§-^^^ ^*># ^^^S. ^-g-A]^ ^ ■ 

<18> ^ #^ (channel)^ ^^^;^H1 ^fl^ 

<19> ^ ^^^^ a ^E]#eJ]>a «c)-^# oj^^V^ LCD n'i. Slr'Hl^i -2.^^>^ ^ 

el-'^ly-S- ^^i^>» CMOS :^]^^ ^ 9X^ 9^^^^■7]^ ^l^^mt-fl sX^, 

<20> oje^t!: 7]-^l^ ^ ^xg^ 'a^>^#7l^, tilti>^ ^ ti>^ ^g^^^>S. ^^il^ ^> 

^ ^m^^ ^^"^^ ^^^1^1^ 

<2i> ^1-71 wl«>^ ^ tiV^ ^^^;^>s. ^V* ^^^sl- #^^H 

%^^}JL ^fl^^VS^ ^^^^ ^:di^l7l^ ^7] ^W^^ #^^^<^l ^-S^- -^^> 

<22> >^7l wv^ "y^^^> ^ <a^^:^>^ ^>-^ 1 
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1020030003639 m^ 'U^}'- 2003/12/12 

^#*>^ #^^^>S- ^^^^ ^«1^V^, 1 ^V-§: 

oitiv^ #^^^>fif #^^^1- ^f<^l<^l^, ^y] 

711- 

<24> US] 31 ^V7l ^7] ^] 1 ^>-i- ##7l ^ ^7] cfl^l #^7]^ 

^^s<Hl ttfel- ^^^^ ^^S^>^ ^7] «o^€^^ :^ 

^>^J:<H1 t4el- ^J-71 #^^^1-^ 1}-^Ai7lJi ^7] ^^-^sl 

:a.^o^Ai^ofl 4e^. Aj-7i ^^-^^ #^^^Vs ^^^^1- ^^^m «J-^/^^ ^^-^5. 

<25> ol^V, ^S^H ^ ^^^^ <S^>#^7ll- ^Ml^l -M'^tVrf. 

^ ^^^^ ^^^^■7]^, ^^^:^>(INn) ^ wlti>^ <a^^:^>(INp)S. ^V-^ 

#^^>Ji ^fl^^^ ^H^^ ^s.:u(ioo)sq-, ^V7l ^^:^(ioo)2l 

2\ #^(slew)^l- ^l-^AlT^^ cfl^%=o^ 7ll3rllAlEi 4^ ^ 
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1020030003639 ^^ ^^>: 2003/12/12 

<27> ^71 ^^«-(i00)^, ^1 1 ^>-§- ##71(110). cfl^l ^^71(120). ##^S #^^(130) 

<28> ^7] ^] 1 ##71(110)^, ^3.:ii H^^liBi(Pl~P3) ^ ofla.>> B^^^l ritl (Nl , 

N2)» ^til^H ^J^^^KlNn) ^ wltiV^ <y^^;^>(INp)^ ^j-^ ##tl:i=l-. 

<29> ^V7l Cfl:^l ^^71(120)^. ^7] 1 ^]-^ ##7l(110)^ #^^J:<=>fl '^S.^: 

^^S^}JL 1:^5 tb tfl^iAij^sq- ^7] ^] 1 t^}^ ##7] (110)2] y,}^ ^^S. 

sja.^ ^^^]^B\(P4, P5) ^ -aS-^ m^;^liBl(N3)l- ^wl^>al ^^7] 'a^^;^>(INn) ^ 

tilti>^ S^^^^XlNp)^ W(common) ^"^-^ 7l§^^(Vref)# ^^s^H ^1 1 # 

#71(110)^ #^-<;o^oi] cii^is]^ Ai^^ ^^J^m i^^-¥-(i2i)2f, 31) H^^l^EKPe 

~P8) ^ '32-^ B€^l^Bl(N4, N5)» ^wl*].o^ ^7] 1 ^V-^ ##71(110)^ #^^^4 ^ 
7] cfl ^1^(121)^ #^-^1^* ^>-^ ##^m ^1 2 ##7l(123)S 

<30> ^7] #^-^(130)^, ^3.:^ H^;^1^EKP9, PIO) ^ «a2-:i B€^]^Bl(N6. 

N7)l- ^^]^}<^ ^7] cfl^l ^^71(120)^ ^1 2 #-#71(123)^ ^ #^^;^>^ 

##*><^ #^^;^>(0UT)s #^^14. 
<3i> ^7] :e.^i-^(i40)^ ^7] ^] 1 ^v-^ ##71(110)2] #^^^^1-21- >^7i %^^?]■(om)^ ^} 

o]o\] ^i*J-(R) ^ i^oi-§- #^dl^i(C)7> ^wi^cf. 

<32> >^7i tl€^^H^(200)^, :a.^^(2io), #^ :a^i-^(220) ^ «(J-^/#^ ^ 

#^(230)» ^wltbcf. 
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<33> ^V7] aj-^ ^^J--^(210)^. ^S.^^ ^^^]^^](P11, P12) ^ <^S.^ H^^l^iBl(N8, N9) 

1- ^al^fJi. ^1 1 ^^71(110) ^ ^^71(120)^ ttl-el: «oi-^ 

<34> ^7] li-^>^(220)^. 3r)s->i B^^1^B](P13) ^ -aS-^ .H^^l:iiE.-l (N10)» ^wj^} 

Jl. ^ol-7l ^1 1 #^71(110)5^ tiV^ ^^^^'Hl ^^^^ ^^SW. 

<35> ^V7l «J-^/^^ ^^-?-(230)^, ^3.^ n^^]^zB\iPU) ^ ^S.>: H^^l^BKNlDl- 

^ti]s:>o^ ^-^^^(210)^ i>S-^:£<Hl ix)-Bi- 'a-^i w^'^^Kom)^ ^^^^ 

<36> ^tg^ Pl^x^ Bp^ Wj-olO^^ 7l^^^olJL, Vdd ^ Vss^ «1 ^ 

03.^5]^ ^V^S- o^^Al^^ ^^w.(100)S] ^] 1 ^]-g.^s.7i(iio)o^ s\s.^ B€^l^Bl(P2, P3) 
71- ^^^V^. ^l--^ wltiV^ ^^Ai^^ cfl^l ^^7](i20)S^ ^1 2 xl-^^^7l(123) 

^ :^^^lit-i(P7)s. ^^^t^. 

<38> nelji cfl^i ^^71(120)^ cfl^i^(121)^ 7l^^'a-(Vref)^ ^^■^}^ ^1 1 

#^71(110)51 #^^:£<^1 tfl^is]^ ^^5*1-::^. :=l ^^S^^ cfl^iAi^s]- .^71 1 ^}^^ 

^71(110)^ til^^ ^1 2 ^1-^ ^^7l(123)7> ^>-^ €1=1-. 
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1020030003639 %^ "^^V: 2003/12/12 

<39> ^7] 2 ##71(123)2] alaV^ ^ tiV^ ^^-tlJl^ ##^:£ 

(130)^ -as.^ :^^^]:iiEKN6, N7)S 47l ^^Slol ^1-^ ##£lJi, #^^;^>(OUT)S. ^B^^ 

<40> <:^7lA^, ^ ^^H-(100)7> ^^^^ ^::LAl7l^ ^^m: ^^^^4. 

<4i> <^a]:2lo.^ CMOS S^^* <^^##7l2] ^H^^ ^S. wl«V^ ^^^^V ^ ^ 

^ *a^^^1-7> Tllcl:^ ^oi] <g^^ ^>^<?^^ Dfl^l ^^^^><^1 (random offset)5i]- 

^>^*a^ H€^liEl2] ^eflol ^oj-s^ ^>ol (Systematic offset)^. ^^>o^ 
^^^] ^'50:##7l7> ojs.^ ^S.^ ^>7l ^^l-^-i^^ H^^l^Eisl ^^o]o\] 

^^}^ ^H]a. ^^}$] ^Efls. ^>M-^ H^^l^iEi^ 7llolH5+ ^efl^Io] o^^s^ji 

^cf. oje]^ ;^-foil ^V-i-oj^ H^^l^E^^ (balance) 51 ^1 ^11 

olH^q- ^efl^ol <^;i£l;^] H^^l^^i^ ^efl<?l^ #^^-l*J-'^l ^.^H-S. 

ol^^ <y7l ^*>c«^ H?a^l:iEl7> #^^<H1 <?1^5l^. ^*>oi -S-H.-^*^! 

<42> ZL&I^S. ^ ^^-Hl^i^ ^1 1 ^V-i- ##71(110)^ #^-^(130)S- 

'a^Al^l^l ^Jl, 1 ##71(110)21- ##Ai^ #^^(130)21 AVoHl, TllolE ^ 
^211^^ ^^^H i^f^^l^^S ^2)-*l-^ ^H-i HSH^l:iEKN4, N5)» i^fl^l 

71(120)21 ^1 2 ^>-^ ##71(123)1- 7l];^fl^H ^1 1 ##71(110)21 ^1 2 ^l-# 

##7l(l23)<^l <a^Al^lji, ZL ^1 2 ##71(123)21 ##^3: #^^(130)^ 

#^Al^O.^>>*| ^V-^'a^ H^^l:^iE-l2l ^eflolo] ^oJ-^VoflA^ ^S. ^^|§>^ ^S.^-^ ^i^l^l 

^, #^t!: ol#^ ^ $i£# 
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1020030003639 %^ -U^}: 2003/12/12 

<43> ^ rfl^l ^^7i(i20)o|l, ^1-71 1 x>-^ ^#71(110)^ 1/2^ ^. 

S.^ H^^1^bKP4, P5) ^ <aa->i H^^li:t^(N3)^ cfl%l^(121)l- ^wl^> 

Ji, zi nfl^i^Cm)^!!, 1 #^71(110)^ SJ^^^^ ^^^-a-* 7l§^'a-(Vref) 
'y^^l^^S^ ^>7l 2 ^^71(123)^ ^ *a^^^7> ^^*>7fl cfl^l^ o]^7fl 

<44> nelJl ^] 2 ^>-g- ^^71(123)^1 "SflElM. :^^> ^, rfoj^c^ ^^s:>^ ^iE.i!i H^^l^ 

mm, N5)7> ^^^2. #^^(130)^ B^^liBl(N6. N7)<H1 ^g^sjTfl 

^^■^S. #^^(130)^ ^-^Sjo:! ^S.^J\^ ^:tAl7l7ll ^cf. 

<45> ^^«.(ioo)o] #^^:^>(0UT)<H1 ^^5]^ -^^>^ lOOpF <^]^^ -§-^^^ ^^l-S-^i ^ 

^^^^ (stability)^ #^^^K0UT)<^1 -^«H1 ^^^^f, zl 

ei°S. ^ ^^^<^lAi^ '^^^^^^y} ^1 1 ^471(110)^ #^^^>s]- #^^^1-(0UT)^ 
A>oloii ti^v^ ^i*oKR) ^ ^^^i(C)7]- a|t ^^1-^(140)1- ^Hl^H "^l^^^^^ 

^. 

<46> t!-^, Cfl^^fi] -g-^^^ -^^m ^1= lOV ol^Vo^ ^<a-^^ Jl^ ^^^I7l7l ^tfl^i^ 

<47> ZLeiJBS. ^ -^7] ^^-^(100)7> ^H^^ ^ri^A] 7] £^ ^}JL, #^^^> 

(0UT)<^1 <?1^.^^H^(200)# ^tij^l-o^ -.^«.(100)o] #^^^21 ^^^^ 
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1020030003639 %^ <a^>: 2003/12/12 

<48> "^tiV^^o.^ <^AV^^7lcq Al^Csettling time)^ H^^l'JKtransient) 

7l-ir7l<^l -^^4, ^^^^71^1 ^^^d\] ol-s. o^tiV^o] ^^^o] 

^l^Csettling time)^ ^^S. 
<50> ^ ^^Sl <y€:i^lH^(200)^, «J-^/^^ ^^^(230)^ H^;^liBKP14) 

^ -as.^ s^^1^eknii)7> #^^^>(0UT)<h1 <a^^fe -g-^^^ ^^>^ ^-^^ :a-7j-:5>7fl ^cf. 
<5i> ^7] H^^l^Bl(Pi4)^ #^ :a.-^-f-(220)^ 31] a.^ H^^l^Ei(pi3) ^ ^s.>i 

H^^1^EKN10)7> ^1cHB:>JL, ^7] oflS-^ H€^1:^iBKN11)^ «o^^ :a.^J--^(210)^ 3l)2.>i 3^ 

xl^iEKPll, 012) ^ <as.^ B^:^1^eKN8, N9)7l- 
<52> ^V7l :a.-^-^(220)^, 7flolH<^l «>olol>^^ 7l§^^(Bp)«il ^71-3^1^ sq^i 

BKP13)7> ^^1- ^1^^>^ *^*>i, B^^l^EKNlO)^ TllolHofl^ 

^0^7] 1 ^V-^ ^^71(110)^ #^^;^H1 ^3.^:: ^^^]^^] 

(P13)5Jl- <aS-:^^ BSfi^l:i^iBl(N10)Sl :si|a.i H^^l^B] (P13)5!i- ^2.^ S^^l^ 

H-i(N10)S. ^7] ^^o^ ^].o]d\] ^^€4. 

<53> ^ ^^cq <gAV^^7l^ #^ WlSJjS >^>-§-^ ^-f<^l ##-^(100)^ #^^^>(0UT)7V «> 

^^^^^ ^. 'a^^;^>(INn)sl- «l«}r^ *3^^^>(INp)Sl ^l-7> ^-i: ^-f<Hl 5qH.>i 

H^^1^H.KP13)S ^^7]- H^^l^B^(NlO)^ J: = ^ ^^^4 "11^ ^711 

^s^^. S^^l^BKP13)i4 H^^liBl(NlO)^ w]^^ 
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102D030003639 ^^ <a^>: 2003/12/12 

(Vdd)<^1 e^Slfe efltS 5]JL, «J-^/^€ ^^^(230)^ ^S.^ H€^1^B^(P14)^ ^m-^i-Bfl 

-f<^l^ ^1 1 ^>^^^7l (110)^1 «]:^ ^^c].^].o^ ^oj-ol ^^2^0.^ ^<^V^l7ll S\JI, o]^ ol^V 
^ #^ ti^j--f-(220)^ <SlS.i H^^l:±iBKN10)7l- S.^ ^VEfl^ Sl^^A^ ^^7}- JlSTll s] 

<55> :3.sl^, wj-^/^€ T^^^(230)^ ^^^]^B]iPU)7} i^-a-^fl^ 

^■c^ tija]:^ ^^^^l-(INp)5!l-^ ^V7> ^2-:^ B^^l^^i (P13)^ <aS-^ 

H€^l^Bl(N10)2l ^<a-d)l rq-Al ^o>^li^A-] 511 B€^l^t-1(P14)7l- ^V^^BflS. SlH 

, ^^^(100)^1 ^^H^^ itj-s^- sl^^o.^ 

<57> ZLE^Jl i^l--^(210)^, :E^^l:^iEi(N9)7> ^^^^ ^^1- ^^l^sr]-^ ^^^O.^ 

-^^^fji, <^^^ ^^^]^^m)^ A]o]^^ ^1 1 #^71(110)^ tiitiv^ #^^^Hi <^ 

^^"lelS. -^^*>fe ^3.±i H^^l^E-ICPll, pi2)o11 Sl«fl <^3.^ B^:^liBl(N9)S. 
wliUS]^ ^o.^ <^3L^ B^^I^eKNQ)^ 7fl<^lH«fl^ ^11^1-^(121)^ 
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<58> ti>^ *?J^^;^l-(INn)Sf w]oV^ ^a^^^VClNp)^ ^"y- ^l-7> ^-fofl .^2.^ H^^l^ 

Ei(N9)S ^s.^ ^^7> sqs-^i H^^liBi(P12)S Jl^^ ^^S-S. <a2-^ 

Bi(Nii)^ 7floiE<>fl^ ^'y-oi <?i7>£|<H ^y^^^s. ^cf. ^&m- ^i^^ ^a^^^^xiNp)^ 

(P12)S. ^^7> ^^*>7ll ^7}^-7\] S\B.S. ^3.^1 ^^^]^mmi)^ 7\]o]^<^] i^fl-f ^ 

<60> olsq. ^ol <?l^i'?iH-^(200)^ #^^^l-(OUT)oll tfl-S-%=^ -§-^^J -¥-^> 

<61> tb^, ^71011^^^ ^ ^^-^ ^^S] a>^^^ ^A] c^lofl ^^^>0^ £Al^>Jl ^^^>5|^1 

<62> oj^VoflAi ^rgtb ^^1 ^ ^^^^ cfl^^^ ^^^^ -^^1-* 

^1^ ^ SZ^ CMOS ^^^S ^1S§><:>^ ^IS ^^1: ^ 31^^ CMOSS ^]2i 
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[^J^*c^ 11 

2] 

^^^^^ ^^^s. ^fe <^^>f^^7l. 
[%^^%^ 3] 

^ #^7lS- ^^^^^ ^^l^S. ^-^-^^71. 
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^Al^lJl ^1-71 i^>-^^ ^7] ^^^^ %^^7.}S. f-^^^* 

^^§>^ «o^^/f^^ ^-i-^S. ^^^^^ *m <?!'y:##7]. 
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